T was isolated from forest soil of the Changbai Mountains, Heilongjiang
The genus Nocardioides, a member of the family Nocardioidaceae, was erected by Prauser (1976) . At the time of writing, the genus comprises 37 species with validly published names (http://www.bacterio.cict.fr/n/nocardioides. html). Members of the genus Nocardioides have been isolated from various environments including a diverse range of soil types, herbage, crude oil, an oil-shale column, tidal flat sediments, lichen and Daphnia cucullata (Choi et al., 2007; Lee, 2007; Lee et al., 2007; Li et al., 2007; Tó th et al., 2008; Yi & Chun, 2004a, b; Yoon et al., 1997 Yoon et al., , 2004 Yoon et al., , 2005 Yoon et al., , 2006a Yoon et al., , b, 2007 . All recognized species of the genus contain LL-2,6-diaminopimelic acid as the characteristic cell-wall diamino acid and MK-8(H 4 ) as the major respiratory quinone. In the present study, we report the isolation and identification of a novel Nocardioides-like isolate, strain VA15 T , from a forest soil sample.
In an attempt to study the culturable microbial diversity in forest soil from the Changbai Mountains, Heilongjiang Province, China, bacterial strains were isolated by using a serial dilution method. Medium for isolation was modified from VL55 medium (Sait et al., 2002) by using gellan as solidifying agent and adding 10 ml of an amino acid mixture (Davis et al., 2005) per litre. Strain VA15
T was isolated on several plates inoculated with the 10 27 dilution after 1 week of incubation at 30 uC. Each plate displayed several small, cream-coloured colonies.
The nearly complete 16S rRNA gene of strain VA15 T (1523 bp) was amplified and sequenced as described by Zhang et al. (2003) . DNA BLAST searches on the NCBI database (Altschul et al., 1990) showed that strain VA15 T was phylogenetically related to members of the genus Nocardioides. Alignments of 16S rRNA gene sequences of members of the genus Nocardioides were performed with the CLUSTAL X program (version 1.64b; Thompson et al., 1997) and alignment positions with insertions or deletions were excluded from subsequent calculations. Phylogenetic trees based on 16S rRNA gene sequence analysis were constructed by the neighbour-joining and maximumparsimony methods with Kimura's two-parameter calculation model in MEGA version 3.1 (Kumar et al., 2004 The morphological, physiological and biochemical characteristics of strain VA15
T were investigated by using routine cultivation on R2A agar (Reasoner & Geldreich, 1985) at 30 u C. The Gram stain test was performed according to Gerhardt et al. (1994) with cells grown on R2A agar at 30 u C for 3 days. Morphological observation was performed by scanning electron microscopy (FEI Quanta 200). The presence of flagella, gliding motility and growth under anaerobic conditions were examined according to Dong & Cai (2001) . The growth temperature range was determined with a TN3F temperature-gradient incubator (Advantec) at 4, 7-14 (in 1 u C increments), 16, 17.5, 19, 21, 22, 24, 27-29, 31, 34, 36, 38, 41, 45, 49, 51, 56 and 61 u C. The pH range for growth was tested at pH 4.0, 4. 8, 5.5, 6.0, 6.2, 6.5, 7.0, 7.4, 8.0, 8.5, 9 .1 and 9.8 in R2A broth. The pH was adjusted by addition of 5 M NaOH or HCl solutions and was verified following autoclaving. Tolerance of NaCl was examined in R2A broth supplemented with 0, 0.25, 0.5, 1, 2 and 5 % (w/v) NaCl. Tests for catalase and oxidase activities and hydrolysis of casein, starch and Tweens 20 and 80 were carried out according to Dong & Cai (2001) . In addition, strain VA15
T was characterized by using the API 20NE, API 50CH and API ZYM identification systems (bioMérieux) at 30 u C.
Cells of strain VA15
T were Gram-positive-staining, 0.2-0.3 mm in diameter and 0.3-1.0 mm long, strictly aerobic, non-motile and rod-shaped or coccoid ( Supplementary  Fig. S3 ). Additional physiological and biochemical characteristics of strain VA15
T are provided in the species description, and properties that can be used to differentiate it from its closest relatives are detailed in Table 1 .
For chemotaxonomic analyses, strain VA15 T , N. panacihumi DSM 18660 T and N. terrigena KCTC 19217 T were grown on R2A at 30 u C for 3 days ; N. marinus DSM 18248
T was grown on marine agar 2216 medium (Difco) at 30 u C for 1 day (Choi et al., 2007) ; N. marinisabuli SBS-12 T was grown on trypticase soy agar medium (trypticase soy broth; Bacto) at 30 u C for 3 days . Biomass was harvested and cellular fatty acids were extracted, methylated and analysed via the Sherlock Microbial Identification System following the manufacturer's instructions (MIDI, Inc.). Isoprenoid quinones were extracted and purified according to the method of Collins (1985) and were analysed by HPLC (Wu et al., 1989; Hu et al., 2004) . Cell-wall analysis was performed as described by Staneck & Roberts (1974) and Dong & Cai (2001) , with 2,6-diaminopimelic acid (SigmaAldrich) as reference. The most abundant cellular fatty acids of strain VA15
T were iso-C 16 : 0 (18.1 % of the total), 10-methyl C 18 : 0 (11.8 %) and 10-methyl C 17 : 0 (10.7 %). This fatty acid profile was similar to those of recognized Nocardioides species, although there were differences in the proportions of individual components; strain VA15 T contained much larger proportions of 10-methyl fatty acids than other members of the genus. The detailed fatty acid compositions of strain VA15
T and its closest relatives are compared in Table 2 . The predominant isoprenoid quinone and cell-wall diamino acid of strain VA15
T were MK-8(H 4 ) and LL-2,6-diaminopimelic acid, respectively, which are typical characteristics of the genus Nocardioides.
The DNA base composition was determined by thermal denaturation (Marmur & Doty, 1962) ; DNA from Escherichia coli K-12 was used as a reference. The DNA G+C content of strain VA15
T was 71.6 mol% (T m ), which is within the range of values (67-74 mol%) reported for recognized Nocardioides species. T was used as an outgroup. GenBank accession numbers are given in parentheses. Numbers at nodes are bootstrap confidence levels (only values .50 % are shown) based on 1000 replicates. Closed circles indicate those branches also found in the tree constructed with the maximum-parsimony method ( Supplementary Fig.  S2 ). Bar, evolutionary distance (K nuc ) of 0.01. An expanded version of this tree is available as Supplementary Fig. S1 in IJSEM Online.
Based on the above phenotypic and phylogenetic studies, it is clear that strain VA15 T is a member of the genus Nocardioides. Strain VA15
T showed a range of phenotypic characteristics that differentiated it from recognized Nocardioides species (Table 1) , such as assimilation of various carbon sources and production of different enzymes. To distinguish strain VA15
T further from its closest phylogenetic neighbours, DNA-DNA hybridization was performed by the thermal denaturation and renaturation method of De Ley et al. (1970) as modified by Huß et al. (1983) . Levels of DNA-DNA relatedness between strain VA15 T and N. panacihumi DSM 18660 T and N. marinus DSM 18248 T were 21 and 16 %, respectively. Therefore, it is concluded that strain VA15 T represents a novel species of the genus Nocardioides, for which the name Nocardioides terrae sp. nov. is proposed.
Description of Nocardioides terrae sp. nov.
Nocardioides terrae (ter9rae. L. gen. n. terrae of/from the earth).
Strictly aerobic, Gram-positive-staining, heterotrophic, oxidase-negative and catalase-positive. Cells are 0.2-0.3 mm in diameter and 0.3-1.0 mm long, lack flagella, are non-motile and are rod-shaped or coccoid. Colonies on R2A agar are circular, entire and cream-coloured. Growth occurs at 16-34 u C (optimum, 29 u C), at pH 5.5-8.5 (optimum, pH 6.2-6.5) and in the presence of 0-1 % (w/v) NaCl (optimum, 0-0.25 %). Nitrate is reduced. D-mannose. In the API 50 CH test system, acid is produced from D-ribose, D-glucose, D-galactose, L-rhamnose, cellobiose, maltose, aesculin ferric citrate, 5-ketogluconate and trehalose, and is produced weakly from starch. Positive for alkaline phosphatase, esterase lipase (C8), leucine arylamidase, naphthol-AS-BI-phosphohydrolase, N-acetyl-b-glucosaminidase, trypsin, acid phosphatase, b-galactosidase and aglucosidase. Negative for esterase (C4), lipase (C14), valine arylamidase, cystine arylamidase, a-chymotrypsin, a-galactosidase, b-glucuronidase, b-glucosidase, a-mannosidase and a-fucosidase. The predominant cellular fatty acids are iso-C 16 : 0 , 10-methyl C 18 : 0 and 10-methyl C 17 : 0 . The cellwall diamino acid is LL-2,6-diaminopimelic acid. The major isoprenoid quinone is MK-8(H 4 ). The DNA G+C content of the type strain is 71.6 mol% (T m ).
The type strain, VA15
T (5CGMCC 1.7056 T 5NBRC 104259 T ), was isolated from forest soil.
Saccharothrix xingjiangensis sp. nov., a pyrene-degrading actinomycete isolated from Tianchi Lake, Xinjiang, China. Int J Syst Evol Microbiol 54, 2091-2094. 
